Awareness of deficits after brain injury represents a significant clinical and theoretical challenge, but relatively little is known about the neuroanatomical correlates of specific types of deficit awareness. We examined the awareness correlates of left versus right prefrontal cortex lesions in comparison to left and right posterior lesions including two types of awareness measures-metacognitive and online error monitoring. Frontal lobe frontal lesion patients exhibited impaired metacognitive awareness and also showed deficits in monitoring errors as they occurred. In addition, frontal lobe lesion patients also showed reduced autonomic response to aware errors. Online and metacognitive awareness were not, however, significantly correlated, suggesting that distinct neuroanatomical systems may underpin these two types of awareness deficit. We hypothesize that while metacognitive awareness depends on both left and right frontal regions, accurate moment-to-moment processing of errors depends more on the right than on the left prefrontal cortex.
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Introduction
Impaired awareness of deficit resulting from neural injury represent a substantial clinical problem, with numerous studies documenting the negative impact of insight on family members and caregivers (e.g., Prigatano, Borgaro, Baker, & Wethe, 2005) , but also on rehabilitation effectiveness, vocational outcome (e.g., Prigatano, 2005) and treatment compliance (Worrall, Chen, Dimberg, & Katz, 2005) . Over the past 20 years, such impaired deficit awareness has increasingly been recognised as a multifaceted neuropsychological problem, as distinct from a unitary psychiatric condition (Schacter & Prigatano, 1991) , and theoretical models have since been proposed which distinguish between different types of deficit awareness. The most common classification differentiates between 'metacognitive' or 'intellectual' awareness, as separate from 'online' awareness (e.g., Crosson et al., 1989; Toglia & Kirk, 2000) . These models view metacognitive awareness as an overall knowledge of one's disorder, while online awareness includes both the ability to recognize errors as they occur (online emergent awareness) and the ability to anticipate problems before they occur (online anticipatory awareness) (Toglia & Kirk, 2000) . Whether these aspects of awareness interact in a hierarchical manner is currently under debate (e.g., Abreu et al., 2001; Abu-Akel & Shamay-Tsoory, 2011), with some findings suggesting that the two online components of selfawareness may be closely related to each other, but not necessarily to metacognitive awareness (O'Keeffe, Dockree, Moloney, Carton, & Robertson, 2007a) . This is important, since most studies typically assess deficit-awareness using questionnaire discrepancies between patients' self-report and that of a significant other (Fleming, Strong, & Ashton, 1996) , and thus arguably only measure metacognitive awareness, while neglecting other, more subtle aspects of awareness.
While the study of impaired deficit awareness among patients with traumatic brain injury (TBI) and degenerative disease such as Alzheimer's disease and fronto-temporal dementia has flourished over recent years, it must be acknowledged that these patients suffer from widespread neural damage, and hence even moderately precise brain-behaviour relationships are difficult to establish. What these patient groups have in common, however, is their vulnerability to frontal systems dysfunction, and indeed, many neuroanatomical models have emphasized the role of fronto-striatal circuits for higher cognitive functions including conscious self-awareness (e.g., Stuss, 1991; Stuss, Picton, & Alexander, 2001) .
Theoretical models distinguishing between online awareness of errors and metacognitive knowledge may also be useful for the study of impaired awareness in specific neurological syndromes such as anosognosia following stroke. Within this population, it has been suggested that anosognosia may be the result of a failure of motor monitoring (e.g., Jenkinson, Edelstyn, Drakeford, & Ellis, 2009), which fits well with the notion of impaired error awareness potentially leading to difficulties in metacognitive understanding that one has an illness. Neuroanatomically, a number of 
